
COKD3 COBETCKHX 

C0UHA/1HCTWMECKMX 

PECnyDJlUK 



rocy^APCTBENHbrw komutet 

no H306PETENMHM U OTKPblTHKM 

hph tkht cccr 



„SU™ A1 



(SD5 E 21 B 29/10 



OnMCAHME M30BPETEHM3 

K ABTOPCKOMY CBHAETE/lbCTBY 



1 

(21) 4638148/03 

(22) 26.12.88 
(46)30.06.91. %K>n. Isfe 24 

(71) Bcecoio3Nu^ HayHMO-MCcneAoaaTenuCfcuti 
w npoeKtHO-KOHCTpyKTopcKM^ whctmtyt reo- 
4>n3MHecicwx MeTOAOB ncc/ieAOBanw*. ncn«ra- 
MMft m KOHTpo/i^ He<t>Tera30pa3eeAOHHbix 

(72) E. H, YTptiBaHOB m.A. C. HavtropwH 

(53) 622.245.4(088,8) 

(56) naTeHT ClilA 3179168, 166-14, 
ony6/in>c. 1965. 

ABTopcicoe cewAeTe/ibCTBo CCCP 
Kfc 1571213. Kfl. E 21 B 29/10. 26.07.88. 

(54) YCTPOWCTBO A/lfl PEMOHTA OBCAA 
HOI* KOJIOHHbl 

(57) l43o6peTenwe othocmtc* ic peMOHTHO-n3o- 
" /iruwohhwm pa6oTaM o6caAHWx koaohh ne<p~ 

Tef33dBblX CKU3XMH AH» BOCCTaHOB/ieMM» HX 

repMeTM^HOCTvi. Ue/ib - noobrnjewe HaAe*no- 

CTM yCTdHOBKM MeTa/t/IH^eCKOrO n/l3CTWp* 

(Mfl). B KOpnyce ycTpoAcTaa ycTaHoe/ieHbi 
3/ieKTpoABwraTe/ibc peAy^ropoM. rnAPonacoc 
n rMApouM/iwiiAp c rio/ibJM nopoineM m ldto- 
icom, riOA M n Ma BaA V *opnyca yCTaHOB/iena 
pacxatwBaK3iua« ronOBKa(PO. B *n*He* v>c* 



tm Kopnycac 803Mo^HOCTbio B3awMOAertCTena 
c MR pa3MemeH ynop c xecTKO C8H33hhwm c 
hvim npuBOAOM ero oceeoro nepeMemeHnn. 
HaA Pr pacno/io*eH aopHnpyiomnii KOHyc. 

yCTaKOBneMHUCt Ha WTOKC C B03M0XH0CTbK) 

B3anMOAe*CTen* c Mn. ripuBOA nepeMeine- 
HMft ynopa Bwno/iHen 8 8KAe AM<jHj>epeHUManb- 
Horo nopuJMn. ycraHoe/ieMHoro a Kopnyce n 
o6pa3yjomero c cro ctghk3mvi A»e tcaMepu. 

0a«3 W3 K3Mep rUMpaB^MHeCKM ce«3aHa K3H3- 

/iom c nonoCTbK) MarMeTaniiq, a Apyra* - APy- 

rMM K3H3/10M C nOHOCTbK) BC?.CblBaHMJl 

rviflpOHacoca. Me>KAy co6otf KSMepw cB«33Hbr 
KaHanoM c pacnono>*ceH«biM e hcm o6p8thwm 
K/ianaMOM co ujtokom. KoHyc, npoxoA* "O Mfl, 
Ae4>opMMpyeT ero a uk/whap h npM*MMaeT k 
peMOHTwpyeMOvi TpySe. riepeMeiuaeMaa 
bc/)€A 3a KOMycoM PT co3Aae r AonoAHMTenb- 
Hyio n/iacTnsecKyK> Ae<t>opMann»o. flpn aoctw- 
xehnw aepxHero nonoxenvta cbohm 
topuom B03AeMCTByet wa ujtok K/ianana, koto- 
pbitf oTKpuBaeT AocTyn pa60Hew jkhakoct* h3 
KaMepw H3A nopujHeM no KaHany b no/iocTb 
BcacbiBaHMS ruAPOHacoca. KonraKTHafl n/io- 
maAb h yaepxcwaaiomee ycn/iwe MR na ctchkc 
o6c3Ahoi?i KOnOMHbi AocTaTQMMbi a*« ero yAep- 
x3hhji. 1 wn. 



l43o6perenne othochtch k ycrportCTBaM 
pj\f\ pcMOHTHO-M30nfluuipHHbix pa6m o6caA- 

HWX HO/IOHM He4>Ter330BWX C»CB3>KHM C ue/lbK) 

BOGcrraMOB/ieKYi* nx repMeTMMHocTM. 

Ue/ibio M3o6peTeHnn aa/tHerc* noe*>iuie- 
fine MaA^HOCTM ycT3HOBKM Meran/mMecKOro 
n/iactupfl. 



Ha MepTe)Ke cxeMainHHO M3o6pa>ceHO 
npeA/iaraeMoe ycrpoiiCTBO a^9 peMOHra 06- 
caAMOM ko/iohhw, npoAonbMwi?» paspea. 

B ttM/HiNflpuHecKOM Kopnyce 1 yctpOMCT- 
Bd. cnycKaeMoro b ck B3>Knny Ha Ka6e/te 2. 
pacno/io>KeH 3neKTpoflBnraienb 3 c peAy* T 0' 
pom 4, Aey^ nn y M ^€P HWl?, ^Aponacoc 5 c eca- 



cbieaiomwMu 6. Har«eiaienbhb<MH 7 u peAy«- 
uvioHHWM 8 K/iananaMw. .mapouw/imhap 9 c 
no/ibiM nopiu neM 1 0 vi wtokom 1 1 , AMtJxpepen- 
uwa/ibHwrt nopiueHb 12, RBnatoinuHCfl npviBO- 
jxom oceBoro nepeMemeHMA ynopa 13. n 

*eCTKO C HV1M C8A33HMUM, AOpHUpyKWMVI KO" 

Hyc 14 c noAnpy^wHeHHWMw rmaBa»omnMu 
n/iaujKaMM 15. pacKaTUBafOmaa ro/i08xa 16 m 
npoAonbHO-ro<}>piipoaaMMwPi MeTan/iuneCKviM 
nnacTbipb 17. Pa6onue no/iocru ruApounnnH- 
Apa 9 w no/ioro nopum* 10 rMApaB/ivmecicw 
CBfl3anw msxay co6ofl no xaHa/iy <l «epe3 ooa 
npy)KMMeHHww aonOTHMK-nepexmoHaTenb 18, 
KaMepa, o6pa30B3HHaa cTewKaMM jcopnyca vt 
AW<jxJ)epeNuwanbHbiM noptbHGM 12, rnApaB/in- 
MecKw cBwaana no Kananyfc no/iocibio Harne- 
TaHun rwAPOHacoca. 

Apy^a« KaMepa. o6pa30B3HHaa creHK3Mw 

Kopnyca u A"<H > eP eK U via/1bHb,M nopwHeM. 

ruAPaB^wMecKw CB*3aHa c nonocTbK) Bcacbiaa- 

Hltfl fUApOHaCOC3 K3K3nOM^. 

B AW<t>'<I>epeMuna/ibHOM noptune Ana cbr- 
3v» ofievix KaMep Buno/meH xartan c axc^a/ibno 
pacnonoxeuHWM o6paTHWM KnananoM 19 c 
BwCTynaiomuM H3 xopnyca ujtokom. B wcxoa- 
hom nonoxeHHu K/ianan 19 3a*pbiT vi pa3Ae/w~ 
er tcaMfcpw, o6pa30BaHHbie 

AwcJ>ct>epeMUManbHiiiM nopiuneM 12 co CTewc3~ 
Mw*opnyca. BHyTpeHHfln nonocTbycTpofcCTBa 
3anonHena paSoMeft xwAKOCTbio m cKOMnen- 
cwpoeaMa c BneuiHevi cKeaxvmHo* cpeAotf 
3fiacTM4HbiM KOMneHcaTOpOM 20. flopMnpyio- 
muft Kowyc 14 m p3CKaTbieaK>u4a» ronoeKa 16 
yCTaHOB/iGHbi Ha iconue nonoro wTo*a 1 1 . npvi 
3TOM,papKaTbjea»oma« ro/iOB*a KuweMaTwiHe- 
cku CBfl3ana c 3ne»cTpoABMraTe/ieM 3 sepea 
T^necKonwHecKUM Ban 21 Kopnyca. yCTSHOB- 
/icmhu vYh3 onopax KanenvtB e nonoM ujTOKe 1 1 . 
nopiuv.e 10, CBH3aMKwii C hum Ban 22 u nnane- 
Tap.HW& peAy»cTop 4, Ha Bany 22 ycTanoaneH 
aKCueHTpMK 23 ( cnyxawn& npnaoAOM AByx 
njiynxepoo ruAponacoca 5. 

n p oao/> b h o-ro<}> pw p o Ba h h w * Meran/i n se- 
ckhA n/iactbipb 17 b TpancnopTHOM nonowe- 
hmh pacno/io*eH MexAy. T.e. yAepxcvieaeTC* 
AOpHnpy»omviM KonycoM 14 h ynopOM 13. 

Ana saxpennenuR ycTpoftCTBa b KonoHHe 
oho cnaGxeHo ynopnwMH lUAnncaMw unw hko- 
pawn (we noK33aHbj). 

YcTpovvcTBO pa6oTaeT c/ieAyKW 1 * oopa- 

30M. 

Ha wHTepsane npoBeAe""* peMOHTHo- 
M3on«uuoHHbix pa6oT no Ka6enK) 2 BKn^aev 
c* 3/ieKTpOABvirare/ib 3. xoTopbi* nepe3 
aiccueHTpwK 23 npviBOAwr b Ae*CTene n/iywxe- 
pw rMAPOHacoca 5 h oAMOBpeMenHo eo Bpame- 
hvic Mepea sanu 21 w 22 p3Ck8tud3K>imyk) 
ro/iOBicy 16: nepBOHasanbHO »copnyc 1 npn6o- 
pa 3aflKOpviBaeTc« o *o/ioHHe Tpy6. a 33TeM 



ca nocTynaeT o kaMepy hsa An<P0epeMuv»a/»t>- 
hwm nopojH€M 12 m paSoMee AaaneHne Mepe3 
ynop 13 yA6P^ MG3eT np0AOnbM0-ro«ppMP08an- 
rib<* Mevan/iMHecKMw n/iacTwpb 17. npn 3Tom 
5 o6parHbiCi KnanaM 19 aaxpuT. 

rioc/ie AOCTM>K€ji^R Heo6xoA MM oro A3B^e- 
HUfl noAnpy^^HeHHyw* 30rt0THvtK-nepeKnHDMa- 
Te/ib 18 nepeMeCTMTcn bhus ao ynopa. 

0TKpWB3« AOCTyn pa60MeP» >KMAK0CTH nO K3H3- 

10 /iyanoA nopiueHb 10 ruApounn.MMApa 9. 

£lopHnpy»OinMft Konyc 14, npoxoAfl no 
nnacTupio 17, 4>opMwpyeT ero e mmhwhap w 
npwKMMaei k peMOHTMpyeMort Tpy6e. a ero 
n/iaeaK)iane nnaiuKvt Kann6py*oT. co3A3Ba» ra- 
paHTMpoBaHHuki HaT«r. nepCMem3eMafl BC/lCA 
3a AopHnpyK3iuviM KOHycoM 14 pac<aTWBaK3- 
u^3R ro/ioaKa 16 co3AaeT Aonon«wTe/ibHyK3 
nnacTMHecKyio Ae4>opMauvivo nnacTwpfl 17 no 

M3KpO- \A MH«pOHepOBHOCT«M BMyTp6hHew 

♦CT6HKM o6caAHOi?i KonOHMbi vi ynpOMHneT ho- 
BepxHOCTiibivi CflOiPi BuytpeHHeti noaepxHOdu 
n/iacTbipw 17. flpw AOCTHxeHHM aepxHero no- 
noxeHuB AopH^pyio^a^ ronoBKa 16 cbohm 
topuom BosAewcTByei Ha tuTOK KnanaHa 19. 
KQTOpw^i OTKpuBaeT Aoctyn pa6oMeii ma*o~ 
ctm u3 K3Mepw h3a AM(P4>epeHuvia^bHbiM nop- 
mweM 12 no K3Hany 6 b nO/iocTb BCacwaaHWft 
rwAPonacoca. 

8 3tom no/ioxeHww KOHraKYnart nnomaA^ 
v\ yAep>KHBaiomee ycn/me nnacTbipw 17 wa 
cieHKe o6caAHOfl koaohhw AOCTaTOHhw a/i« 
eroyAep^B3H«?i w AM^epeHUvtanbHbiPi nop- 
iueHb 12 aMecre c AopHHpyjamMM KonycoM 14 
m pacKaibiBaiomea ronOBKOti 16 nepeMecTMTCfl 
BBepx, o6ecneswaaA no/inwii hx bwxoa via n/ia 
CTUpP 17. 

nocne aaoepiiieHwq pa6orw no ycranoBKe 
nnacTwp« 17 3/ieKTpanpwBOAOM 3 o6ecneMn- 
eaeTCfl 0C8060MCAeHwe xopnyca npn6opa ot 
cieHxvi o6caAHoi?i ko'/iokhw m 3areM ycTpowcr- 
bo TpancnoprnpyeTCw Ha noaepxHOCTb 
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CDopMyna n3o6peTeHn« 

YCTpOHCTBO A/1A peM0HT3 06C3AH011 ko- 

45 noHHW, BKnioMa»omee Kopnyc, ycTanoo/ieHHwe 
a neM anexTponpuBOA c peAyKTopoM. tmapo- 
Hacoc w rwAPOU^nwHAP c naabiM nopujueM w 
ujtoxom. MeTa/im*MecKHA nnacTwpb. ycTanOB- 
neHHyio hoa hum Ha Bany xopnyca psc^atbiBa- 
50 K>myK> ronoaxy m pa3MeiueHHb»Pi b nw^Hew 
sacTn xopnyca c Bo3MO*HOCTb)0 easnMOAen- 
ctbww c MeT3/mvtMecKMM n/iaCTbipew ynop. o t- 
/innaioiueec^ TeM. mto. c qenbio noBwiue- 
Hvifl h3Aokhocth ycTaMOBKM MeTan/iviHetKoro 
55 nnacTup*. oho CHaBxceno necTKO cuflaaHHbiM 
c ynopOM npuBOAQM ero oceeoro nepeMeme- 
Hvi5i w pacnono)KeHHWM h3A pscKaTUBawtnefl 

r0A08KOV1 AOpHWipyK)tMHM KOHyCOM. yCTBHOB- 

neHHbiM na tuTOKe ruApouw/iMHApa c bo3mo*- 



oa 3aflKO0WB3eTC« o ico/iohhc ipyu. o — . . M 

pn^aZvmKOCT b no<aHa/iy^rr M flDOHaco : _h_oct.k> eaa.MOAe^crs^ c Meraflnvtsec^M 



nnacTMpeM. oan icopnyca KMHeMaTvmecicw caa- 
33h c anecrponpuBOAOM, npuBOA oceeoro ne- 
peMemenHA ynopa Bbino/»nen e ewAe 
AM4><t>epeHUMafltNoro nopiuHA, ycTaHoe/ien- 
Horo e icopnyce m o6po3yK)iuero c ero CTemca- 
mm Aee KaMepu, rwApaB/iM4ecicn cBR3aHhbie 
Me>KAy co6oh jcananoM c pacno/io*eHHWM a 
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M eM o6paTHUM knanaHOM co ojtokom. npw 
3tom OAMa H3 KaMep rMApaB/iuMecxM cB«33Ha 
c no/iocTbW HafMeraMMfl. APy**a» " c nonocTbio 
BcacwBaHwn r*ApoHacoca. a AOpnwpyK>mnM 

5 KOMyC yCtbHOB/ieM C B03MO>«HOCTLIO B3aUMO' 

AeftCTBua g eepxHeM nonoxeHWM co lutokom 
06paTHoro K/ianana. 
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(54) CASING STRING REPAIR DEVICE 

(57) The invention is in the field of repair and insulation operations on the casing strings 
of oil and gas wells for the purpose of the restoration of their air tightness. The purpose of 
the invention is to increase the reliability of installation of a metal patch. An electric 
motor with a reducer, a hydraulic pump and a hydraulic cylinder with a hallow piston and 
a pin are installed in the body of the device. A laminating tip is installed on the shaft of 
the body, below the metal patch. In the lower portion of the body, with the possibility to 
interact with the metal patch, is installed a support with a drive of its axial movement 
firmly affixed to the support. A bore cone installed on the pin, with the possibility to 
interact with the metal patch, is located above the laminating tip. The support movement 
drive is executed in the form of a differential piston installed in the body and forming two 
chambers with its walls. One of the chambers is hydraulically connected by a channel 
with the pressure cavity and the other one is hydraulically connected by another channel 
with the suction cavity of the hydraulic pump. The chambers are mutually connected by a 
channel, which has a reverse valve with a pin. When passing through the metal patch, the 
cone deforms it into a cylinder and presses it against the pipe subject to repair. The 
laminating tip passing after the cone causes additional plastic deformation. When 
reaching top position, the laminating tip, through its face, affects the pin of the valve, 
which opens allowing the access of working fluid from the chamber above the piston 
through the channel and into the suction cavity of the hydraulic pump. The contact 
surface and retention strain of the metal patch on the wall of the casing string is sufficient 
for its retention. 1 drawing 

[lower right margin] (19) SU(ll) 1659621 Al 
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The invention is in the field of devices for repair and insulation operations on the casing 
strings of oil and gas wells for the purpose of the restoration of their air tightness. 

The purpose of the invention is to increase the reliability of installation of a metal patch. 

The drawing gives a schematic presentation of the proposed casing string repair device, 
longitudinal section. 

In the cylindrical body, 1, of the device suspended into the well by means of a cable, 2, is 
located an electric motor, 3, with a reducer, 4, a two-plunger hydraulic pump, 5, with a 
suction valve, 6, a pressure valve, 7, and a reduction valve, 8, a hydraulic cylinder, 9, 
with a hallow piston, 10 and a pin, 1 1, a differential piston, 12, which constitutes an axial 
movement drive of the support, 13, and is firmly connected to the latter, a bore cone, 14 
with spring-loaded floating rams, 15, a laminating tip, 16, and a longitudinally corrugated 
metal patch, 17. The working cavities of the hydraulic cylinder, 9, and the hallow 
piston, 10, are hydraulically connected with one another via the channel, a, through a 
spring-loaded slide valve, 18, a chamber formed by the walls of the body and the 
differential piston, 12, and hydraulically connected, via the channel, 8, with the pressure 
cavity of the hydraulic pump. 

The other chamber formed by the walls of the body and the differential piston is 
hydraulically connected with the suction cavity of the hydraulic pump via the channel, 
[illegible]. 

For the purpose of connecting the two chambers, a channel with an axially located 
reverse valve, 19, with a pin protruding from the body, is executed in the differential 
piston. In initial position, the valve, 19, is closed and divides the chambers formed by the 
differential piston, 12, and the walls of the body. The inner cavity of the device is filled 
with working fluid and is compensated with the external well environment by an elastic 
compensator, 20. The bore cone, 14, and the laminating tip, 16, are located at the end of 
the hollow pin, 11, where the laminating tip is kinematically connected with the electric 
motor, 3, through the telescopic shaft, 21, of the body, installed on rolling-contact 
bearings in the hallow pin, 11 , the piston, 10, the shaft connected to it, 22, and the 
planetary reducer, 4. An eccentric, 23, used as a drive of the two plungers of the 
hydraulic pump, 5, is installed on the shaft, 22. 

In transportation position, the longitudinally corrugated metal patch, 17, is located 
between, i.e., is supported by, the bore cone, 14 and the support, 1 3. 

For the purpose of securing the device in the string, it is equipped with slip sockets or 
anchors (not shown). 

The device is operated in the following manner. 



! 
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At the interval of repair and insulation operations, the electric motor, 3, is turned on via 
cable, 2, and the motor, through the eccentric, 23, activates the plungers of the hydraulic 
pump, 5, and simultaneously, through the shafts, 21 and 22, causes the rotation of the 
laminating tip, 16. Initially, the body, 1, of the device, is anchored in the string of tubes 
and then the working fluid, via the channel, 5, is fed from the hydraulic pump into the 
chamber above the differential piston, 12, and the working pressure, through the 
support, 13, supports the longitudinally corrugated metal patch, 17. At this time, the 
reverse valve, 19, is closed. 

After the necessary pressure is reached, the spring-loaded slide valve, 18, will move all 
the way down while opening to allow the access of the working fluid, via the channel, a, 
to the piston, 10, of the hydraulic cylinder, 9. 

When passing over the patch, 17, the bore cone, 14, forms the patch into a cylinder and 
presses it towards the pipe subject to repair and the cone's floating rams adjust it creating 
a guaranteed tightness. The laminating tip, 16, passing after the bore cone, 14, creates 
additional plastic deformation of the patch, 17, along the macro- and micro-bumps of the 
inner wall of the casing string and strengthens the superficial layer of the inner surface of 
the patch, 17. When the bore [sic] tip, 16, reaches top position, by means of its face, it 
affects the pin of the valve, 19, which opens allowing access of the working fluid from 
the chamber above the piston, 12, via the channel, [illegible], into the suction cavity of 
the hydraulic pump. 

In this position, the contact surface and the retention strain of the patch, 1 7, on the wall of 
the casing string are sufficient for its retention and the differential piston, 12, along with 
the bore cone, 14, and the laminating tip, 1 6, will move up, while providing complete exit 
from the patch, 17. 

After completion of the operation related to the installation of the patch, 17, the electric 
drive, 3, ensures the release of the body of the device from the wall of the casing string 
and then the device is transported to the surface. 

Claims: 

Casing string repair device, including a body, electric drive with a reducer installed in it, 
hydraulic pump and a hydraulic cylinder with a hallow piston and a pin, a metal patch, a 
laminating tip installed below the patch on the shaft of the body and a support located at 
the lower portion of the body with the possibility to interact with the metal patch, which 
is characterized by the fact that, for the purpose of increasing the reliability of installation 
of a metal patch, [the device] is equipped with an axial movement drive firmly connected 
with the support and a bore cone located above the laminating tip and installed on the pin 
of the hydraulic cylinder, which has the possibility to interact with the metal patch, the 
shaft of the body is kinematically connected with the electric drive, the axial movement 
drive of the support is executed in the form of a differential piston installed in the body 
and forming with its walls two chambers that are hydraulically connected with one 
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another via a channel, which has a reverse valve with a pin, where one of the chambers is 
hydraulically connected with the pressure cavity and the other chamber is hydraulically 
connected with the suction cavity of the hydraulic pump, and the bore cone is installed so 
as to interact, when in top position, with the pin of the reverse valve. 

[see original for figure] 
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Sworn to before me this 
23rd day of January 2002. 

Signature, Notary Public 

OFFICIAL SEAL 
MARIA A. SERNA 
NOTARY PUBLIC 
. in and for the State of Texas 

My commission expires 03-22-2003 




Stamp, Notary Public 
Harris County 
Houston, TX 
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